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CLAIMS: 

1. A method fiar i&.bdcating a $ai3(»r anay liaving a plmaGty of pixels, each 
pixel induding -aa dlectromc processing circoit having a sensor Q4) for 
coi^ling a sensor elemoot to the electronic processing circuit flie sensor away 
5 furttia: having a plurality of terminal nodes for external con&eclion to respective 
electronic processing circuits of nraltiple pixeJs of power, I/O and control 
connections, tbie method comprising: 

integrating the electronic processing circuits (25, 26) on a wafer (20) so as to 
form an integrated circuit having at least one array of said electronic processhig 
10 circuits with the sensor iiqiuts and the tecminal nodes being acc«^ 
sut&ce of die vrafer, 

in respect of eac^ pixel, pinvicSng an elecfiicall^ 
tiae i?vHjfer(20) extending ficom tiie respective sensor input C24) to a second sui&ce 



15 depositing soisw matraial on die second sur&ce of li» wafer so fihat an 

unexposed sui&oe ti^xeof fijons niuMple ^ectxodes eadbi in registcatian witbi a 
con-esp w iding one of 4ie electcicatty conductive vias. 

2. A m^d fisr fihricatmg a sensor arc^ having a pIuraKty of pixels, each 
pixsel inchiding an etet^xonic processmg dnniit havhig a sensor inpjt (24) for 
20 couphng a sensor element to fbe electronic processing circuit, the sensor atr^ 
further having a phirali^ of tetminal nodes for ejctemal connection to respective 
electronic processhig circuits of multiple pixels of poweiv I/O and control 
connections, the method comprising: 

hitegmting the elecfronic processing dtcuits (25, 26) on a wafer (20) so as to 
form an integrated circuit havhig at least one acr^ of said electronic processing 
circuits wm the sensor inputs being accessible from a first surfece of the wafer, 

providhig a pluraHfy of electrically conductive vias (31) tbrough the wajfer 
(20) ^(tending to a second surfece (28) of fte wafer opposite the first suifecev each 
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of said eiectricalty conductive vias (31) bdng in registration \vidi a tespecGve 
tenuioal aocfe in lite SQosor atray; and 

depositing sensor material on the first sut&ce of tilie -wafer 90 tbiat an 
unexposed sur&ce thereof .fotms multiple electrodes each in v^tration yriSi the 
s r^ective sensor iqput of a couBsponding electronic procesi^bcig citcnit. 

3. The mediod accordiag to claim 1 or 2, fiirflier inclui^Dg: 

fomiing ott the second surfece of the wafer a pluralitj^ of metallized tennina] 
pads (43) each in ohmic contact with a respective one of the temainal nodes. 

4. The method according to any one of Claims 1 to 3, wherein the integrated 
10 circuit includes multiple arrau^ of pixels and there is fiirth^ included: 

dividing tibe int^^Bfied dxxniit into discrete sensor arrays. 

5. The meftiod according to any one of Claims 1 to 4^ fhrifiar Wlnrfitig. 
as^nblhig multiple seais<»r aixays ed^ to cdsn so as to fbxm a composite 

sensor am^r having an eoitended sutjEa^ 
15 6. The method acooiximg to any oiie of Claims 1 to 5, jEh^^ 

thinning down the (29) from a reverse side (28) thereof so as to lemove 
the bulk of tiie vmSer. 

7. The nK^tfaod according to any one of Qaims 1 to 5, whareint^^ 

is pre-tWnned prior fo providing the electrically conductive -vias (31) llwough the 
20 wafer (20). 

8, The method according to any one of Claims 1 to 7, ^rfierein providipg 
electrically conductive vias (3 1) tiirough the wafer (20) includes: 

coatmg the first surfece of the wafer (20) with photomask (30) apart from 
exposed areas v^diere tae vias are to be formed; and 
25 implanting the wafer with a nooterial to vMcix tb.e phofonffisk (30) h 

inqter^ous, so that smd material penetrates oofy the expcsed areas and creates a 
local increase in the conductivity of the wafer to flie second suc&ce flieteo]^ tbins 
£»ming a matrix of conductive vias (3 1). 
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9. Tbie method according to Claim 8, further mcluding: 

jpcoducittg a ctHnplemastBiy phobxmask that covers said azea of the wa&ir on 
fhc second suxfitce thereof and is in predse tegistralioa vyifli the photomask (30) 
is disposed on ib» fiest sur&ce tibt^reof. 
5 10. Ihe method according to Clahn 8 or 9, vHbieirehi the wafer is based on 
alicon and said matoial is a p-lype impurity, 

11. The method according to any one of Claims 1 to 7, wherein providing 
electrically conductive vias (3 1) through the wafer (20) includes: 

providing a photomask on the second sut^e o«Iy of the wafer so as to 
w e^ose the waifer in direct registration whh areas on the first surl^ of flie wafer 
where ^e vias are to be formed; 

parlaaify etching holes thxoygh th© wafer 
jSxst snnfece so as to finm partial bores; and 
fiOQUng the boi^ wiflbi conductive mat^aL 
15 12. Ihe meihod according to any one of Clahns I to 7, whecsm piovidh^ 
electrical^ conductive vias (3 1) throng the wafiar (20) includes: 

partial^ etching holes floou^ &e wafer fiom the second surfece so as to 
finxn partial bores; 

inq)]anth^ &e wafer feom flie first: sotfece thereof wiflx a material to which 
20 the photomask (30) is unpervions» so that said material renders the waf^ 
conductive directly abutting each area where vias are to be fontned; and 

filling the partial bores with conductive material which abuts the wafer and 
completes die ohmic contact to the second suc^tce of the wafer. 
13. The method according to ai^r <jne of Claims 1 to 7, whsarein the elecfricaify 
25 conductive vias (31) are fooned in the wafer (20) prior to jRaomatloii of the 
processing dtcuits "iyy. 

coating the first surfece of the wafer (20) with photomask (30) fx protecting 
an area swrroundhig an intended location of each via, v^^dOlst leavhig said 
e9iposed;a&d 
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jmplanting wafer wifli a material to which the photottiflsk (30) is 
bnpeayioaSt so tbat said nmterial petietrntes only said area and creates a local 
increase in the oonductivi^ of &e wafer from lixe intended location of each vfa to 
flic second sutfiice thereof thus ignning a matrix of conductive, vias (31) throv^ 
tibie wafer (20). 

14. The mefliod according to ai^r one of Claims 1 to 7, wherein the elecfrioaEy 
conductive via$ (31) are fomied in the wafer (20) prior to fonnatian of the 
processing circuits by: 

coating 1h© first surface of the wafer (20) ^th photomask (30) for protecting 
an area surrounding an intended location of eadt -via, whilst lesrving said area 
e^posed^-and 

hiQ>]anting the wafer with a material to T^^idbi the photomask (30) is 
impearvious, so 'diat said matedal pendxates on|y said area and creates a local 
increase in the condocttvi^ of the wafor feom tbe imsnded location of eadh via 
tbrongh the wafer (20) to the second suifece th<»eoC thus finmhig a matdx of 
conductive vias (31) Ifaroi:^ the wafer (20). 

15. The msfliod accordhig to any one of Claims 1 to 7, wbeiehi the elecfricalfy 
conductive vias (31) are fiamed in the wafer (20) prior to fonnation of the 
processing ckcuits by: 

providing a photomask on fee second surfece only of the wafear so as to 
expose the wafer in direct registration with respective locations on the first sutfece 
of tbe wafer of intended vias, 

etching boles through the wafer firom the second surfece to said locations 
(24), whilst not etching all the w^ throu^ tibie wafer so as to form bores; and 

filling the bores with conductive maferiaL 

16. The method according to any one of Claims 1 to 7, whcmn the dectdcaHy 
conductive vias (31) are formed in the wafer (20) prior to fhrmatioa of the 
processing electronics by: 

parti^ etdhing holes through flie wajfer fiom the second surfece so as to 
foon partial bores; 



AMENDED SHEET 



008 29.03.200411^^ 



-20- 

iODtpIoattog the wafer ftom tiie finrt sujrifece thereof witfa a matedal to wiuch 
tibie photomask (30) i$ itopervious, so that said xnatesial paneimtes onb^ the hiteaded 
via and rendeacs flxe wafer conductive at an enqposed area thereof and 

faiing the partial bpres wilh conductive mat«ial wluc^ abuts the wafer and 
5 ccmipletes the ohmic contact to the second sur&ce of the wa&n 

17. The roettiod accordmg to any one of Claims 1 to 16 when dependent on 
claita 1, wherdn depositing the sensor elem^ts includes: 

growing amorphous or polyarystalline sensor material on ihe second sur^ce 
of the wafer so as to form an array of sensor elem^atSj, each havijoig an electrode 
to having a jHrst polarity which is in ohmic contact with a respective one of the 
conductive vias (3 1) and such that the e>qposed surfece of the sensor macterial fbrms 
a common electrode having a polarity that is opposite to the first polarity. 

18. The method according to any one of CMns 2 to 12 vAi^ dependent on 
claim 2» whcacein depositing the s^osor elemmts mcludes: 

15 growing amoipihoua or poj^ya^^^taHine sensor njEoteadal osi the fibcst surfitce of 

the wafer so as to fiom an txtmy of sensor elematits, each havit^ an electrode 
havhig a first polarity vMdti is in ohmic contact wifli a respective one of Ifae s^or 
inputs and such that the exposed sur&ce of the sensor material fiwms a common 
electrode having a polarity that is opposite to Ihji^ jBrst polarity. 

20 19* The method acconKng to ai^ one of Claims 13 to 18, wherein the sensor 
materia] and fee terminal connections are form^ on the wafer (20) prior to 
formation of the processing drcidts (25, 26). 

20. The method accordingto any one ofQaimsl to 19, wherein fee mtegrated 
circuit includes multiple aixays of electronic processing circuits (25, 26) separated 

25 by scribe Imes and there is furtiier included: 

scribing along the scribe lines so as to produce individual sensor chips (40). 

21. The melhod according to any cue of Claims 1 to 20, fiirther including: 
connecting tenninal pads (43) metallized on an outer surfece of the wafqr via 

bump-bonds (45) to a ceramic board (46) that feeds bump-connections (47) through 
30 to sur&ce mounted pins or bores; and 
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exxc^TBUlatins so as to foim a module (4$). 
22. The aiethod according to Claim 21, &r£her includintg: 

mountiDg several of said modules (48) edge to edge so as to finm a two- 
dtmensional seosor (SO) cilacg/sx m:^iC9 ai:ea tiian a sii^ module. 
5 23. The meiiiod according to any one of the preceding claims, when used to 
j&ibricate a se^isor arcay for a energy photon imaging detectox: 

24, A seosor array or module manufectured acceding to aiiy one of Claims 1 
to23. 

25. Amulli-pixel sensor att^ comprising: 

10 a wafer having integrated therein multiple etectroxdc processing circuits (25, 

26) eadbi in respect of aisspecdve pixel so as to form an integrated ciiK^ 
leaist one array of electronic processing drcuits (25, 26) each deotronic pdcocessmg 
drcvdt having a respective seosor input (24), the sensor array fhrfiiear having a 
plurality of tenninal nodes accessible fiom a &st snr&ce of the wafer for external 

IS cormecdoatoie^tectjve^ectrcxDdk^piocessii^chxnntsofjx^ 
VO and cooftol connecdons, 

in tespect of eadi pixel, an electricaUy oonductivie via (3 1 ) through the vrafer 
(20) «9i;tmding fiom the xespecdve sensor iapat (24) to a second sur&ce (28) of tlie 
wafbrqpp<»itedte first snri&ce, and 

20 a layer of sensor material deposited on the second sur&ce of ib& wafer so as 

to form an arr^ of sensor elements, so tfaat an unaqjosed sur^e thereof forms 
multiple electrodes eacli in registratlQn with a corresponding one of the electticali(y 
conduc^e vias (3 1). 

25. Amulti-pixel sensor array comprising: 
25 a waf^ having integrated therein multiple dectconic procesrfng circuits (25, 

26) each in respect of a respective pixd so as to foim an integrated d 
least one artsy of electronic processing circuits (25, 26) each electronic processing 
drcuithavtog arespecfive seosor input (24) accessible fiom a first sutfece of the 
wafer, the sensor anay fiirther having a pluraHly of terminal nodes for external 
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comiection to respective electronic processing ciicidts of multiple pixels of power, 
I/O and control connections, 

in respect of each tenninal nod^ an electricalfy conductive via (31) ttxoo^ 
tlie wafer (20) extending fbom flie respective tecminal node in the sensor anay to a 
3 second sui&ce (28) oftbe wafer oi>posite the jOratsurj^^ 

a of sensor materia] deposited on Ifae fiist surfece of the wafer so as to 
too an moff of sensor elements, so that an uuEsgjosed surface thereof forms 
miil%le electrodes eadi in registration witli the respective sensor input of a 
corresponding electronic processing ciicuit. 
10 27. The sensor anray according to Claim 25 or 26, being configured for use in a 
higfo energy photon imaging detector. 

28. The sensor att^ according to aoy on© of Claims 25 to 27, whiar^ fte 
sensor material is amorphous or potyaystaffine material that is grown on a surfece 
of the wafer. 

15 29. A sensor xnodule (48) oonaprising an encapsulated sensor ai^ 
to any cne of Claims 25 to 28 including! 

terminal pads (43) metallized on an outer surfece of the wafer via \map- 
bonds (45) to a ceramic board (46) ijbet feeds bump-^sotmections (47) throng to 
smfece mounted pins or bores. 
20 30. A muKi-naodoIe sensor assembly comprising a plurality of sensor modules 
according to Claim 29 mounted edge to edge so as to form a two-dimensional 
sensor (50) of larger sorfeoe area than a single module. 

31. The sensor array according to any one of Claims 25 to 30, wherein an 
exposed surfece of die sensor vo^msA. forms a first electrode that is common to aU 
sensor elements towards whidi incident photons are directed, and an opposite 
une:qposed surfece thereof forms multiple second electrodes each m registration 
with a conrespcmding one of the electrically conductive vias. 
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